Gaze and arrows automatically trigger attentional shifts. Neuroimaging studies have identified a commonality in the spatial distribution of the neural activation involved in such attentional shifts. However, it remains unknown whether these activations occur with common temporal profiles. To investigate this issue, magnetoencephalography (MEG) was used to evaluate neural activation involved in attentional shifts induced by gaze and arrows. MEG source reconstruction analyses revealed that the superior temporal sulcus and the inferior frontal gyrus were commonly activated after 200 ms, in response to directional versus non-directional cues. Regression analyses further revealed that the magnitude of brain activity in these areas and in the bilateral occipital cortex was positively related to the effect of attentional shift on reaction times under both the gaze and the arrow conditions. The results also revealed that some brain regions were activated specifically in response to directional versus non-directional gaze or arrow cues at the 350-400 ms time window. These results suggest that the neural mechanisms underlying attentional shifts induced by gaze and arrows share commonalities in their spatial distributions and temporal profiles, with some spatial differences at later time stages.
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Introduction
Sharing attention with others allows individuals to share critical information regarding the environment and to respond appropriately in coordination with others. Gaze direction provides information about the direction of others' attention (Emery, 2000) , and behavioral studies have shown that the eye gaze of others triggers attentional shifts (Frischen et al., 2007) . For example, Friesen and Kingstone (1998) presented gaze cues at the center of a screen. Subsequently, a target appeared to the left or the right of the cue. Participants were asked to detect, localize, and identify the subsequent target. The results revealed that participants showed a shorter reaction time (RT) to gaze-at-targets (i.e., valid condition) than to non-gaze-at-targets (i.e., invalid condition). Attentional shifts occurred even when the cues were counterpredictive of the target locations (Driver et al., 1999) or were presented without the conscious awareness of the participant (Sato et al., 2007) . These data indicate that gaze automatically triggers attentional shifts.
Symbols, such as arrows, are also important cues that signal attentional direction. Pioneering studies have demonstrated that arrows trigger attentional shifts only when participants intend to follow the direction of the cues (e.g., Posner, 1980) . In line with this, some behavioral studies have demonstrated that, unlike gaze cues, arrow cues did not induce reflexive attention orienting in some situations; arrow cues did not trigger attention orienting when they were counterpredictive of a target location (Friesen et al., 2004) or had different characteristics (e.g., color) than that of the target (Ristic et al., 2007) . Further, a recent study found a right-lateralized hemispheric asymmetry for attention orienting by gaze but not by arrow cues (Greene and Zaidel, 2011) , suggesting that different psychological mechanisms were involved in the two types of cueing. However, other studies have shown that arrow cues automatically trigger attentional shifts in the same manner as do gaze cues (Hommel et al., 2001; Tipples, 2002) . Several recent studies have compared the behavioral effects of gaze and arrow cues using the cueing paradigm (Sato et al., 2010; Stevens et al., 2008; Tipples, 2008) . These studies found that both types of cues trigger attentional shifts even when they are counterpredictive of target http://dx.doi.org/10.1016/j.neures.2014.07.003 0168-0102/© 2014 Elsevier Ireland Ltd and the Japan Neuroscience Society. All rights reserved.
